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Microbiological risk assessment 
for safe food design & management
An important element of microbiological risk analysis, is risk assessment; a
process in which the dynamics of microbiological hazards in the food chain are
identified and characterized, and the exposure of consumers to the particular
hazards is estimated.
The current focus of microbiological risk assessment studies is “how it can best
be utilized in food safety management to understand the magnitude of
prevailing risk regarding a pathogen/product combination, to design risk
intervention scenarios, when appropriate, and to help identify and select risk
management options for implementation”. In this poster, an overview of current
risk assessment techniques is illustrated using a smoked salmon chain and do’s
and don’ts are highlighted.
• Risk assessment must be based on sound science and sound data, should not be 
influenced by policy arguments.
• More information on dose response (pathogens ingested /probability  of disease) 
relationship is  needed.
• Clearly state purpose and form of the output. Which microbiological risk? In what 
food(s)? Under which food process and for which chain process step? For which 
consumers? E.g.: predicted rate of illness per 10000 servings
• Checking and updating the state of the art of the considered pathogen and the 
foodstuff.
• Gathering or creating databases from available data: case studies, epidemiologic 
and food survey data, microbiological data, food consumption and production 
statistics, systematic reviews of primary research
 Analysing the data: often available data is limited and collection of additional data 
is not straightforward. As a consequence, assumptions will often have to be made 
and/or input values will have to be decided upon by expert opinion. 
 Meta-analysis tools could be used to improve and evaluate the quality of data 
assumptions in quantitative microbial risk assessment.
 Conclusions of risk assessment should be used for intervention  measures in risk 
management and not conversely, and should be carefully communicated.
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INTRODUCTION
DO’S AND DON’TS IN RISK ASSESSMENT
I am older than 65 years, 
will I be ill after eating this 
salmon?.
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Models which are used in QMRA are generally
derived in a deterministic manner. However to
be reliable a range of possible values should be
considered. To incorporate this variation,
pseudorandom values from the distributions of
input variables are generally fed to the same
deterministic growth (or inactivation) function
by means of a Monte Carlo simulation. This
approach permits to use stochastic methods
rather than deterministic.
… is a tool to identify key inputs to which the 
output is the most correlated. 
What do we have to change or what 
additional knowledge is needed to 
reduce the risk of illness?
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What is the risk of illness considering 10000 servings?
Variability distribution: inherent, real-life variation.
Xj~ Gamma (αi, βi)
αi ~  shape ~N(4.5, 0.01)
βi ~ rate ~N(0.07, 0.01)
Example of two-dimensional Monte Carlo sampling for
an input variable of which the variability distribution
is assumed to be a Gamma distribution, while the
uncertainty distributions are assumed to be normal
distributions.
With this 
approach just 
one punctual 
scenario could 
be analyzed 
along the chain
In the exposure assessment the 
possibility to model and assess 
different scenarios for 
contamination and intake are 
performed
Risk characterization would 
permit to assess a predicted rate 
of illness per 100000 population
for example
RISK ASSESSMENT
• hazard identification
• hazard characterization
• exposure assessment
• risk characterization
RISK MANAGEMENT
• assess policy alternatives
• select and implement
appropriate options
RISK COMMUNICATION
• interactive exchange of 
information and opinions 
DETERMINISTIC APPROACH
(…)
SENSITIVITY ANALYSIS
PROBABILISTIC/STOCHASTIC APPROACH USING MONTE CARLO SIMULATIONS
Leuven Food Science and 
Nutrition Research Centre
The  risk of  
illness  
considering 
10000 
servings …
No,  I will not be ill, as  1,7 < 2
(…)
(…)
Many possible scenarios
could be performed with
several parameter
combinations using the
stochastic approach, 
here to distributions for
every given parameter
insted of punctual values
are employed.
dose response model uncertainty 
We have to 
change/get 
more 
information…
